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0 Hub for optical disk and optical disk. 

© The present invention re.a.es to hubs (67) .or optical d.sks ,6.) » which a '""'aye^ Jonned on ^rin 
)L v,cin,ty of an opening edge (100) into which a spindle (93) of the opt.cal d>sk dnv.ng dey,ce < 91) s msertea 
nd'S d.sks (67) in wh,ch the atx>ve-montioned hubs (67) are used. By us,ng the op,,ca J-*d 
with such hubs (67) as ment.oned above, sliding propert.es between ^^^^ o( J optical 
the center hole (100) of the hub (67) are markedly improved, and excellent loading perlormanc 
disk (61 ) is accomplished. 
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F IELD OF THE INVENTION 

This invention relates to hubs for optical disk and optical disks having said hubs and more particularly 
the ^nvenuon relates to hubs (or optical disk and optica, disks having said hubs, both o them being so 
oTsianed ha t wne n a spindle o. the optica, disk driving device is fitted into the hub ol the optica, disk, 
Stent lubricating properties or slipping properties can be exhibited between the spmdle and a center 
hole of the hub. and no poor loading performance .s produced. 

BACKGROUND OF THE INVENTIO N 

Because of their characteristics such as large memory capacity and portability, optical disks have a 
future possibility of boing used in a great variety of applications, and in recent years extensive researches 
and developments of the optical disks have been conducted. 

Optical disks which have been made fit for practical use include those of read-only type such as a 
comoact disk (CD) and CD-ROM, and those ol the write-once type capable of storing information but 
incapable of erasing the stored information. Further, practical use of the rewritable optica, disks is begun. 

Such optica, disks as mentioned above are usually held rotatab.y in a thin flat case, and are often used 

aS °Whe a ! ^o a p2 e d S isk cartridge is set on a carriage of a recording and reproducing equipment a 
spindle of a disk drive is fitted with a hub of the optical disk. In this case, the spindle is so des.gned that .t 
is inserted into a center hole of the hub. 

Thereafter the surface of the optical disk exposed through the cartridge is irradiated w.th a laser beam, 
whereby information is recorded in the d,sk or the recorded information is reproduced therefrom 

In such cases, however, the spindle sometimes cannot be inserted smoothly .nto the center hole o *e 
hub. or frictional force produced between the surface of the spindle and the inner P«^ al "» 
center hole of the hub becomes large. As the result, the spindle is damaged sometmnes when tt» center 
STof the hub is made of a metal or when the center hole of the hub is made of a resin Jubncating 
properties between the spindle and the center hole of the hub become poor depending on the k,nd of resm 
used, whereby a poor loading performance is sometimes produced. 

OBJECT OF THE INVENTION 

The present invention has been made in view of the circumstances as ^j^^' 
of the invention is to provide hubs for optical disk and optical disks having sa,d hubs, both of them be ng so 
denned tha? when a spindle of the optica, disk driving dev.ee is fitted into the hub of the optica, disk 
proved sHding properties or slipping properties can be exhibited between the sp,nd.e and a center ho.e of 
the hub, whereby an excellent loading performance is exhibited. 

SUMMARY OF THE INVENTION 

The hubs for optical disk of the present invention having a center hole into which a spindle of an optical 
disk ding device * inserted, are charactered in that a .ubricant .ayer is provided in an opening edge of 
the center hole of the hub or in the vicinity of said opening edge. 

The optical disks of the present invention are characterized in that sa,d asks are provided with a hub 
havino a Snfer hole into which a spindle of an optical disk driving dev.ee is inserted, said hub being 
pSed wTa l^Uayer ,n an owning edge of said center hole o, the hub or ,n the v.cruty o, said 

opening edge. _ inc!ude s suitably those formed from lubricants. 

Tho InhnrAnt lavpr used in the hub Ol the Optical OlSK UK,iuue;> ^ j 

^ease or s.licone oil compound, and pre.erab,y having a th-ckness o. 

50 ^ rpTent invent,, the lubricant tayer ,s provided ,n the opening 

hub or in the vicinity o, said opening edge, for examp.e. by ^^^^^^^ 

properties or slipping characteristics are improved at the t.me when the spindle is inserted 

hole of the hub. thereby preventing the spindle or hub from its dama 9«. , , he 

w „ has been found by an experiment ^imes on ^^^^^ ^ and 
invention that the sliding properties between the spindle and the ceo 
no spin-up troubles occurred. 
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The d.sk substrates 63 comprises a resin substrate 63a and a recording med.urn .ayer 63b lam.nated 
on one (inner) s,de o. sa,d disk substrate 63. In this embodiment of the invention, the d,sk substrates 63 
both respective* have the recording medium layers 63b thereon, but the recording med.urn layer 63b may 
be lormed only on one ol the disk substrates 63. 

T.w resin substrate 63a may be lormed from any resinous materials known hitherto, for example, resms 
commonly used as substrate materials such as polymethy. methacry.ate and polycarbonate, and random 
copolymers of ethylene with cycloolefins such as tetracyc.ododecene, methy.cyc.otetradodecene and 

n0rb De n s?rable materials for the substrate used in the present invention are resins having an intrinsic 
viscos.ty 1,1 ol 0 05 - 10 dl/g. such as (a) cycloolefin random copolymers of ethylene and a cycloolef.n 
represented by the following formula [1] and <b) polyolefins comprising polyolefins formed by nng opening 
polyrnor,«..on ol .he cydoolofin represented by the following formula [1] or hydrogonation products of the 
polyolchns 



General formula |1 ] 
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wherein n is 0 (zero) or , . m is 0 (zero) or a positive integer, FV - R- are f^f^^ 
hydrocarbon group R'' J - R 18 may, finking together, form a mono- or polycychc. and R w.th R I o ^R 
with R" may form a divalent hydrocarbon group. The mono- or polycychc composed of R - R may have 

double bond. 

The recording medium layer 63b comprises a recording material layer or. if necessary, a laminate 
including one or two or more layers selected from among a protective layer comprising .norgan.c or organic 
materials (e g S,Nx. u.travio.et curing resin, etc.). enhancing layer, reflecting layer good heat conduce 
tayer (eg A. alloy), interference layer and reflection preventing layer, which are laminated on the recording 
mater a. layer anrj'or on the reverse of said recording materia, layer, or alternatively the recording med.urn 
Z« 63 p e.erab.y comprises the recording materia, .ayer terminated with the protectee layer cc^pr.s, g 
he organic materia. (eg u..ravio.e. curing resin) or the inorganic material as the outermost layer 
Particutly it is preferable that on the substrate 63a is .am.nated the recording medium ayer 63b 
compS'a SiN protective .^recording matena. .ayer/SiN protective .ayer/A. a..oy ^a^oM 
curing restn .ayer in this order. The recording materia, layer may be formed from any matena.s so long as 
SeTare opt.ca. recording ma,er,a.s. inc.ud.ng those used exc.usive.y for rep.ay such as a compact d.sk 
CD, and CD-ROM. for those o. the write-once type capable of stor.ng in.ormat.on but .ncapabe o. erasing 
stored .nformation or those lor the rewritab.e type, .n add.tion. there may be mentioned, for exampte 
magne,oop„ca. recording matena.s containing a 3d transition meta. and rare-earth elements such * ; T Fe 
Co or coma,n,ng 3d transition meta.. rare-earth meta. and corros.on res,stan, metal such asjb Fe Co plus 
P, or Pd: organic coloring mater,a.s such as cyanine and naph.halocyan.ne dyes; tow me.tmg rneta^c 
materials such as Te. Te-C-H and Te-Cr-C-H; or disk substrates having formed thereon p,ts corresponding 
rSnas Of these wording materia, layers mentioned above, particularly preferred are magne.oopfcal 

'^diTSstS:^ are bonded together by means o. an adhesive .ayer 68c as shown ,n Rjl (or 
Fiq 6) or joined together through an outer peripheral spacer 68a and an mner per.pheral spacer 68b by 
means of an adhesive or ultrasonic welding (air-sandwich type) as shown ,n F,g. 2 (or F>g. 7). 

TnMhe present invention, an adhesive for bonding the disk substrates and the hubs ,nc.udes. a 
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ins.de the centering hole 651. It is desirable that an outer peripheral edge 702 of the metalhc member 701 
is embeded into the resin body 67b of the hub 67. and fastened to said resin body. 

Tn the f opUcal disk 61 of the present invention, i, is desirab.e that an opening edge .00 of the center 
hole 77 ol the hub 67 is chamfered (broken) as shown m F.g. 5 or 8. 

The chamfered opening edge 100 includes the opening edges 100 extending in the form of an arc ,n 
the direction o, opening end (in other words, being rounded off by radius: R type) » -ho* - ,n Rg. 1. 2or 
10 (a), extending straight in the direction of opening end as shown ,n F.g. 10 (b-1), 6 or 7 and a bore 
diameter of said opening edge 100 is relatively <mall tapered type, for example, havmg chamfer of 45 or 
extending straight in the direction of opening end as shown in Fig. 10 (b-2) and a bore diameter of sa.d 
opining edge 00 -s relatively large tapered type. The opening edge 100, however, desirably .s the charnfe 
of R type In the present invention, in case that the opening edge of the center hole of the hub s 
chamfered' it becomes easy to apply the lubricant on the opening edge of tho center hole or -n the vicnUy 
of ^aid openmg edge and the loading properties of the recording disks are improved since the layer of the 
lubricant is capable of keep.ng stability for a long time and the spindle ,s inserted smoothly. 

In order to exhibit the effect obtained by the chamfer of the opening edge of the hub center hole at .ts 
maximum in the chamfered edge of the R type, the radius thereof is preferably not more than 0.2 . 
more oreferablv 0 02 to 0.2 mm. and in the tapered type, two sides crossing at right angles m a shaved 
^flngteLividually has a length preferably oi not more than 0.2 mm. more pre.erab.y of 0.02 to 
0 2 mm 

Preparat ion of hub 

The hub 67 used in the optical disk of the present invention may easily be prepared by insert molding 
technique, wherein the metallic member 67a is placed in position within a mold and a restn ,s then .njected 
into the mold to obtain the desired resin body 67b. 

The hub 67 having a concave portion 81 in the outward end face s6 as shown in F.g. 1 or 2 may be 
oreoared for example by a process wherein a resin hub body 67b having 1 or 2 or more concave porbons 
sTpSed a^gua! interval .n the vicinity of the circumference of the outward end face s6 is first prepared 
and Z , the metallic member 67a having 1 or two or more engaging members 82 is fitted .n the concave 
portions 81 of the resin hub body 67a. 

Preparati on of Optical Disk 

The optical disk 61 shown in Fig. 1 is prepared by bonding the laminated disk substrate 63 to the hub 
67 an b dTng he hubs 67 to each other. The adhesive layer 83 is formed in a gap x between the central 
oin' g 65 o the disk substrate 63 and the co.umn-l.ke portion of the hub 

eTin a gap y between the circumferential portion of the centra, openmg 65 and the «^^°"J 3 
applied atone, this circumlerentia. portion, and in a gap z between the .nward end faces s7 of the hubs 67. 
and a aroove 78 acts as a reservoir for the adhesive. . 

,n t e pLen, invent.on. it is des,rab.e to provide the groove 78 from the standpoint of adhesive orce 
but Ms groove 78 ,s not essential and. depending on circumstances the groove 78 may be om.ss.ble. Inthe 
plem LenL U * desirable, from the standpoint of adhesion strength, to form the adhesive layer 83 at 
the t'le Sons x. y and z. However, the adhesive layer 83 may be formed on.y a, the portion y or may 
be formed at the portions x and y or y and z. 

Lubricant layer 

in the present .nvent.on. lor example, .n the optical disk 61. a lubricant layer (not shown) is formed in 
the ^g Sge 100 o. the center hole 77 into which the Up 52,a of the spindle 93 .s inserted or jjjto 
S^TLJUnO edge 100. .n the present invention th,s .ubrican. .ayer may have vary-9 « 
depending on the kind of the lubricant used, but usually has a thickness of 1 to 50.000 A. preferably 5to 
S S and especially 100 to 15.000 A, and is formed by coating a lubricant, for examp.e, silicone 

"T.he present invention, it is desirab.e to use such lubricants that they are transparent • non^bor 
sparingly volatile and excellent in chemical stability, though any known lubncan its may be used^Suc 
fubr «n is as mentioned above include, for example, silicone oil. silicone grease (for examp.e. silicone oj 
^Zrill viscosity .ncreasing agents (thickeners) such as metallic soap. etc.. and various add.fves 
uchTo ines i^prove/s. antioxidants 9 etc.). silicone oi. compound (a product obtained by mixing siHcone 
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in the turn table 96. a magnet 524 is provided in order to attract the metallic plate si 2 ol the hub 67 m 
a state where the hub 67 is embraced by the annular holding portion 523 and the spindle 93 is inserted into 
the center hole 77 and the hub 67 is fixed on the turn table 96 by means of this magnet and this annular 
holdinq portion When the turn table 96 is set to rotate, the optical disk rotates and the disk substrate 63 
S exposed through the open window 512 is irradiated with a laser beam, whereby information is recorded or 
reDroduced in and from the optical disk. ^ 

In order to demonstrate the effect of the present invention, the present inventor conducted 20,000 t.rnes 
an experiment of loading the optical disk of the invention on the upright drive, whereupon no sp.n-up trouble 

,o Tteupright drive referred to above has a disk cartridge loading aperture formed perpendicular to the 
around and the disk cartridge is inserted longitudinally into said loading aperture. 

Further the present inventor prepared the optical disk which was applied silicone grease (silicone oH 
compound" HVG produced and sold by Toray Dow Corning Silicone K.K.) by the above-mentioned 
procedure to a thickness of 1 um on the opening edge (tapored portion) 100 o, each center hole of 10 

, s optica. d,sks (both sides make 20 faces) of Fig. 1. each of which was received in the cartridge .case ,510 as 
shown in Fiq 8 and put the optical disks thus treated were individually put to "upright loading test 50 
„mes per one side (both sides make 100 times), whereupon the spindle got accurately and quickly into the 
center hole 77 of the hub 67 in every case, the turn table of the upright drive attracted surely the hub 67 
and the optical disk was set to spin up (the optica. d,sk which is at a standstill suddenly initiates to rotate by 

20 interlocking with rotation of the turn table), whereupon no poor load.ng performance occurred^ 

TTe "upright loading test" mentioned above. Sony Drive SMO-S 501 produced and sold by Sony 
Cornoration was used as a driving device. # * • 

The present inventor conducted 25.000 times an experiment (load/unload test) to toad the optical disk 
(see Fig. 1) on an upright drive (SMO-S 501 produced and sold by Sony Corporation), whereby no trouble 

* ^""conducting the above experiment, the load/unload test was carried out automatically using a robot 
(RV-CMI produced and sold by Mitsubishi Elect. Corp.). 

The load/unload lest referred to above is intended to mean a repetition of such load.ng operation as 
mentioned below, wherein a robot was used. 
30 iZ Ms the robot .s allowed to insert into the upright drive the optical d.sk which ,s complete.y ta en off 
,rom the dri e. whereby the thus inserted optica, disk is fitted automatically to said drive. The upright dnve 
Is then se, to .n.t.ate the sp.n-up of the thus fitted opt.ca. disk, whereby the upnght dnve - ^ughMo 
-READY STATE" wherein the recording and reproducing operaton becomes possible and BUSSY LAMP 
pSEd in sad upright dr.ve to instruct a quick rotation o, the opt.ca. disk goes off. 
The robot is allowed to press "EJECT BUTTON" for instructing to take out the optical disk therefrom 
JereCn he oPtica. disk is ejected therefrom to appear party. The robot is then a..owed to draw out 
cTmpleTely the partly appeared optical disk from the upright drive, whereby the test terminates one ..me. By 
"SuZd test" is meant that such a test as mentioned above is carried out repeatedly. The dnve was 
se, to sound Z a.aTwhen Ihe drive is not brought to the "READY STATE" ,5 seconds after the opt.ca. 
d.sk was inserted into the drive. The tact time for the test of one time was 22 seconds 

Such a Ld/un.oad test as mentioned above was conducted 25.000 times, whereupon no trouble such 
as performance occurred at a... No trouble was observed in the hub portion when the hub 

ZZ JaT^cted visua..y , the middle of the loaded test, that is, 500 * meS ' 

£oo t.mes 5000 times 1 2000 times. 1 4700 times and 20600 times after m.t.anon of sari test 
2 ^T e optca^dS of present invention provided at predetermine* .portions with JjJ 
compr.s,ng s„,cone grease (ca.ted also a s.l.cone grease layer) was allowed to stand at 80 Odr o. 6000 
hours and the op».cal d.sk thus treated was then put to Ihe load/unload test 25000 t.mes. ^ereupon , no 
Se such 4 Sor load.ng performance occurred at all in the same manner as ment.oned above. The hub 
pc^on was ■ J££y inspect ,n the m.dd-e o, the load/unload test in the same way as above, whereupon 

allowed Tstlnd aT»" C/RH 85% for 300 hours, and then put to the .oad.un.oad test ,n the same way as 
abTe wL™ no stress crack of the hub of the optical disk occurred and no such poor load ng 
SZuZSZZ optica, disk runs idle to make noise o, the ,nner peripheral surface of the hub ,s shaved 

"^needless to say that the present invention is in no way limited to the examples mentioned above 
and w„" be understood that variations and modifications can be effected within the sprit an 
fnVentfcn For examp.e, various lubricants other than those used in the forego.ng examples may be used. 
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4. The hub for optical disk as claimed in any of claims 1 to 3 wherein the opening edge of the center ho.e 
of said hub is chamfered. 

^ -ih . h..h havinn a renter hole into which a spindle of an optical disk driving 

hub or in the vicinity of said opening edge. 
6 The optical disk as claimed in claim 5 wherein the lubricant .ayer is formed from a .ubricant selected 
from among silicone oil. silicone grease or silicone oil compound. 

7. The optical disk as claimed in claim 5 or 6 wherein the .ubricant layer has a thickness of 1 to 50,000 A. 

8. The optica, disk as c.aimcd in any of claims 5 to 7 wherein the opening edge of the center ho.e of said 
hub is chamfered. 

q The hub as claimed in any one of claims 1 to 4, wherein said hub comprises a metallic member 

capable ol billeted b V * member °" * * ' « 

resTn body Sg a center ho.e .or inserting a spind.e of the driving device, and an ,nner peripheral 

portion and the opening edge of the center hole is made of resin. 

m Th P ootical disk as claimed in any one of claims 5 to 8. wherein said hub comprises a metallic member 
an^of btna atl^cted by a magnetic member provided on turn table of a driving dev.ee and a res.n 
C X:^:lT^ L inselg a spindle of the driving device, and an inner periphera. portion 

and the opening edge of the center hole is made of resin. 
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© Hub for optical disk and optical disk. 

© The present invention relates to hubs (67) for 
optical disks (61) tn which a lubricant layer is formed 
on or in the vicinity of an opening edge (100) into 
which a spindle (93) of the optical disk driving de- 
vice (91) is inserted, and optical disks (61) in which 
the above-mentioned hubs (67) are used. By using 
the optical disks (61) provided with such hubs (67) 
as mentioned above, sliding properties between the 
spindle (93) of the disk drive (91) and the center 
hole (100) of the hub (67) are markedly improved, 
and excellent loading performance of the optical disk 
(61) is accomplished. 
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